hepatoma tissue culture cells, immediate inhibition of protein synthesis was observed, followed by inhibition of RNA synthesis after a lag of 2 h (5). In vitro, OT-A is a competitive inhibitor of phenylalanyl transfer ribonucleic acid synthetase from bacteria (12) , yeast cells (4) , and rat and guinea pig livers (E.-E. Creppy et al., unpublished data). In a cell-free peptidesynthesizing Bacillus stearothermophilus system, no inhibition was observed when charged Phe-transfer ribonucleic acid was added in ex- cess to the reaction mixture, whereas when uncharged transfer ribonucleic acid was added, competitive inhibition of peptide synthesis by OT-A was found (1) .
Inhibition of growth and protein synthesis by OT-A in hepatoma tissue culture cells could be reversed by the addition of phenylalanine (5) . In mice poisoned with a 100% lethal dose of OT-A, an immediate intraperitoneal injection of phenylalanine prevented the lethal effect (6, 7). Furthermore, the inhibition of macrophage migration by OT-A could be prevented or attenuated by phenylalanine, whereas this was not the case when citrinin, a toxin of Penicillium citrinum, was used as an inhibitor (W. Klinkert, G. Lorkowski, E. E. Creppy, G. Dirheimer, and R. Roschenthaler, Toxicol. Eur. Res., in press).
Here, we report the strong inhibition by OT-A of induction of an immune response in mice, which can be overcome through application of phenylalanine.
OT-A was prepared from wheat kernels infected with Aspergillus ochraceus NRRL 3174, generously provided by A. Ciegler, Peoria, Ill.
Isolation and purification were done as previously described (2) The mice were immunized by intraperitoneal injection of 2 x 108 SRBC in 0.5 ml of phosphatebuffered saline. The anti-SRBC response was assayed by the Jerne plaque test (11) by a direct hemolytic plaque-counting technique on day 5 after immunization. Thus, an essentially immunoglobulin M antibody response was measured.
In the first experiment, the respective mice received single doses of OT-A intraperitoneally in 0.2 ml of phosphate-buffered saline, in addition to SRBC. In the second experiment, some groups of mice received intraperitoneal doses of phenylalanine in phosphate-buffered saline in addition to SRBC and OT-A.
OT-A is a potent immunosuppressive agent (Fig. 1) . Induction of the anti-SRBC antibody response was still suppressed by 50% after injection of only 0.005 ,ug of OT-A per kg per mouse.
The animals from this stock were more sensitive than those in the next experiment, which originated from another stock. From the dose dependence curve, it can be deduced that even a lower concentration than that used may have a certain effect on the immune system.
In the next experiment, the ability of phenyl-NOTES 1041 alanine to prevent immunosuppression by OT-A was tested. The mice received OT-A either alone or in combination with phenylalanine. When the concentration of phenylalanine was approximately twice that of OT-A (wt/wt), no immunosuppressive effect was observed or the effect was strongly attenuated (Fig. 2) the blood plasma bound to serum albumin (3) and would thus raise the concentration in the blood of the mice.
Hult et al. (10) have further shown that the disappearance of low doses of OT-A from the blood plasma is slow. If such low doses were still able to impair immunity, this would be of consequence for human nutrition, especially since such concentrations apparently do not exhibit other readily observable toxic effects.
Richard et al. (13), on the other hand, reported that there was no difference between the antibody levels of guinea pigs given OT-A and the controls when the animals were immunized with Brucella abortus antigen. However, in contrast to our experiments, these animals were fed per os. This discrepancy could therefore be due to the preventive effect of phenylalanine in the animal food. Preliminary results (Creppy et We have presented here another animal system in which phenylalanine counteracts the effect of OT-A. We consider this to be a further confirmation that the toxic effect of OT-A in animals is mainly due to inhibition of phenylalanine transfer ribonucleic acid synthetase.
